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AB Optimization of affinity and microsomal stability led to identification of 
the potent, metabolically stable fenobam analog I. Robust in vivo 
efficacy of I was demonstrated in four different models of anxiety. 
Addnl., a ligand-based pharmacophore alignment of fenobam and MPEP was 
also proposed. 
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AB The invention discloses the use of TGF-p type I receptor inhibitors 

and Alk4 inhibitors and implantable devices including these compds . in 
treating, preventing, or reducing intimal thickening, vascular remodeling, 
restenosis (e.g., coronary, peripheral, carotid restenosis), vascular 
diseases, (e.g., organ transplant-related, cardiac, lung and renal), and 
hypertension (e.g., primary and secondary hypertension, systolic 
hypertension, pulmonary hypertension, and hypertension-induced vascular 
remodeling resulting in target organ damage) . 
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AB Title compds . I [wherein Rl = H, (cyclo) alkyl, (un) substituted 

(hetero) aryl; R2 = H or alkyl; R3 = H, alkyl, F, etc.; R4 = H, F, CF3 , Me, 
etc.; R5, R6 = H or F; Q = (un) substituted S, NH or NCH3 ; Yl - Y3 = H, 
halo, nitrile, etc., and pharmaceutically acceptable salts, hydrates, 
isoforms and/or optical isomers thereof] were prepared A synthetic process, 
i.e., coupling of the corresponding bromopyridines with propargyl ales. 
[CH.tplbond.C-C(0H)RlR2] followed by mesylation of the resultant ales, and 
subsequent substitution with anilines or benzenethiols , is claimed. Some 
intermediates involved in this method are also claimed. For example, II 
was prepared in several steps and had IC50 of 118 nM in the FLIPR assay 
using cells expressing human mGluR5d. Therefore, the invented compds. and 
their pharmaceutical compns. are useful for the treatment or prevention of 
gastroesophageal reflux disease (GERD) . 
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AB Title compds . I [wherein Rl = H, (cyclo) alkyl, (un) substituted 

(hetero) aryl; R2 = H or alkyl; R3 = H, alkyl, F, etc.; R4 = H, F, CF3, Me, 
etc.; R5, R6 = H or F; Q = (un) substituted alkyl or alkoxy, Yl - Y3 = H, 
halo, nitrile, etc., and pharmaceutically acceptable salts, hydrates, 
isoforms and/or optical isomers thereof] were prepared A synthetic process, 



i.e., Sonogashira coupling of the corresponding bromopyridines with 
monosubstituted alkynes, is claimed. The alkyne intermediates involved in 
this method are also claimed. For example, II was prepared via Pd-catalyzed 
coupling of 2-bromo-6-methylpyridine with 1- ( 3-butyn-l-yl ) -3-chlorobenzene 
(preparation given) in 34% yield, and showed 31% inhibition at a dose of 4 
|umol/kg/h (infusion during 60 min) in the barostat model assay in dogs. 
Therefore, the invented compds . and their pharmaceutical compns. are 
useful for the treatment of gastroesophageal reflux disease (GERD) . 
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Functionalization at position 3 of the phenyl ring of 
the potent mGluR5 noncompetitive antagonists MPEP 
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AB Synthesis and biol. evaluation of MPEP analogs f unctionalized at the 

position 3 of the Ph or pyridyl ring, e.g. I, II, are described. The key 

intermediates in the synthesis were 

3- [ ( 6-methyl-2-pyridinyl ) ethynyl ] phenol and 

2-methyl-6- [ (trimethylsilyl ) ethynyl ] pyridine . The results point out the 
limitation in the choice of a functional group at this position; the only 
substituents leading to retention of activity are N02 (IC50 = 13 nM) and 
CN (IC50 = 8 nM) . 
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AB Noncompetitive antagonists of the human metabotropic glutamate receptor 

subtype 5 (mGluR5) have been implicated as potential therapeutics for the 
treatment of a variety of nervous system disorders, including pain, 
anxiety, and drug addiction. To discover novel noncompetitive antagonists 
to the mGluR5, the authors initiated an SAR study around the known lead 
compds. MPEP and M-MPEP . Our results pointed out the critical role of the 
para position of the two aromatic rings, which leads to inactive products and 
permitted the discovery of potent mGluR5 antagonists (e.g., 16, 25, 28, 34 
IC50 = 13.5, 11.9, 21, 15 nM, resp.). 
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AB The title compds . [I; wherein each of X1-X4 is independently CRx or N; 

provided that only two of X1-X4 can be N simultaneously; each of Yl and Y2 
is independently CRy or N; provided that at least one of Yl and Y2 must be 
N; Rl = alkyl, alkenyl, alkynyl, alkoxy, acyl, halo, hydroxy, amino, 
nitro, cyano, guanidino, amidino, carboxy, sulfo, mercapto, alkylsulf anyl , 
alkylsulf inyl, alkylsulf onyl , aminocarbonyl , alkylcarbonylamino, 
alkylsulf onylamino, alkoxycarbonyl, alkylcarbonyloxy , urea, thiourea, 
sulfamoyl, sulfamide, carbamoyl, cycloalkyl, cycloalkyloxy , 
cycloalkylsulf anyl , heterocycloalkyl, heterocycloalkyloxy , etc.; R2 = 
alkyl, alkenyl, alkynyl, acyl, halo, hydroxy, NH2, NH (alkyl), N (alkyl) 2, 
NH (cycloalkyl) , N ( alkyl )( cycloalkyl ) , NH (heterocycloalkyl ) , 

NH (heteroaryl) , NH-alkylheterocycloalkyl, NH-alkylheteroaryl , NH(aralkyl), 
cycloalkyl, ( cycloalkyl ) alkyl , aryl, aralkyl, aroyl, heterocycloalkyl, 
(heterocycloalkyl) alkyl, etc.; m = an integer of 0-4; n = an integer of 
0-3; provided that when m >2, two adjacent Rl or R2 groups can join 
together to form a 4- to 8-membered optionally substituted cyclic moiety; 
Rx, Ry = H, alkyl, alkenyl, alkynyl, alkoxy, acyl, halo, hydroxy, amino, 
nitro, cyano, guanidino, amidino, carboxy, sulfo, mercapto, alkylsulf anyl , 
alkylsulf inyl, alkylsulf onyl , cycloalkylcarbonyl , 
( cycloalkyl ) alkylcarbonyl , aroyl, aralkylcarbonyl , etc.] or 
pharmaceutically acceptable salts or N-oxides thereof. These compds. 
possess unexpectedly high affinity for transforming growth factor p 
(TGFP) type I receptor (Alk 5) and/or activin receptor type I (Alk 
4), and can be useful as antagonists thereof for preventing and/or 
treating numerous diseases, including fibrotic disorders or diseases or 



disorders mediated by an overexpression of TGFp. The fibrotic 
condition is selected from the group consisting of scleroderma, lupus 
nephritis, connective tissue disease, wound healing, surgical scarring, 
spinal cord injury, CNS scarring, acute lung injury, idiopathic pulmonary 
fibrosis, chronic obstructive pulmonary disease, adult respiratory 
distress syndrome, acute lung injury, drug-induced lung injury, 
glomerulonephritis, diabetic nephropathy, hypertension-induced 
nephropathy, hepatic or biliary fibrosis, liver cirrhosis, primary biliary 
cirrhosis, fatty liver disease, primary sclerosing cholangitis, 
restenosis, cardiac fibrosis, opthalmic scarring, f ibrosclerosis, fibrotic 
cancers, fibroids, fibroma, fibroadenomas, fibrosarcomas, transplant 
arteriopathy, and keloid. The diseases or disorders mediated by an 
overexpression of TGFP are selected from the group consisting of 
demyelination of neurons in multiple sclerosis, Alzheimer's disease, 
cerebral angiopathy, squamous cell carcinomas, multiple myeloma, melanoma, 
glioma, glioblastomas, leukemia, and carcinomas of the lung, breast, 
ovary, cervix, liver, biliary tract, gastrointestinal tract, pancreas, 
prostate, and head and neck. 
IT 656800-40-7P, 2-Methyl-6-trimethylsilanylethynylpyridine 
672932-47-7P, 4- ( 6-Methylpyridin-2-yl ) -3-butyn-2-one 
672932-48-8P, 1- [ 2- ( 6-Methylpyridin-2-yl ) pyrazolo [ 1 , 5-a] pyridin-3- 
yl]ethanone 672932-49-9P, 

3 -Dimethyl amino- 1- [2- ( 6 -methylpyr idin-2-yl ) pyrazolo [ 1 , 5-a] pyridin-3- 
yl] propenone 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(intermediate; preparation of pyrazolopyridines as antagonists of Alk 5 
and/or Alk 4 for treating fibrotic disorders or diseases or disorders 
mediated by an overexpression of TGFP) 
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IT 672932-46-6P, [ 4- [2- (6-Methylpyridin-2-yl) pyrazolo [ 1 , 5-a] pyridin-3- 
yl ] pyrimidin-2-yl ] amine 672932-50-2P, 

[ 4- (2-Pyridin-2-ylpyrazolo [1, 5-a] pyridin-3-yl ) pyrimidin-2-yl ] amine 
672932-51-3P, 2- (6-Methylpyridin-2-yl) -3- (2- 

methylsulf any lpyrimidin-4-yl ) pyrazolo [1, 5-a] pyridine 672932-52-4P 
, [ 4- [ 2- ( 6-Chloropyridin-2-yl) pyrazolo [1, 5-c] pyrimidin-3-yl ] pyrimidin-2- 
yl] amine 672932-53-5P, 2- ( 6-Methylpyridin-2-yl ) -3- ( 2-morpholin-4- 
ylpyrimidin-4-yl)pyrazolo [1, 5-c ] pyrimidine 672932-54-6P, 
[ 4- [ 2- ( 6 -Met hylpyridin- 2 -yl) pyrazolo [1, 5-a] pyrazin-3-yl ] pyrimidin-2- 
yl] amine 672932-55-7P, [ 4- [ 2- ( 6-Methylpyridin-2-yl ) pyrazolo [ 1 , 5- 
a] pyrimidin-3-yl] pyrimidin-2-yl] amine 672932-56-8P, 

[ 4- [ 2- ( 6 -Met hylpyridin- 2 -yl ) pyrazolo [1, 5-c] pyr imidin-3-yl ] pyrimidin-2- 
yl ] amine 

RL: PAC (Pharmacological activity); SPN (Synthetic preparation); THU 
(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 



(preparation of pyrazolopyridines as antagonists of Alk 5 and/or Alk 4 for 
treating fibrotic disorders or diseases or disorders mediated by an 
overexpression of TGFP) 
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AB This invention relates to novel 2-phenylpyridin-4-yl heterocycles (shown 
as I; variables defined below; e.g. II) that are inhibitors of the 
transforming growth factor, ( ' TGF ' ) -p signaling pathway, in 
particular, the phosphorylation of Smad-2 or Smad-3 by the TGF-p type 
I or activin-like kinase ('ALK')-5 receptor, methods for their preparation and 
their use in medicine, specifically in the treatment and prevention of a 



disease state mediated by this pathway, e.g. fibrosis (no data). All 
examples of I show ALK-5 receptor modulator activity (having IC50 values 
at 0.4-275 nM) and TGF-p cellular activity (having IC50 values at 
0.001-10 (xM) . 4- [4- [4- [2-tert-Butyl-5- ( 6-methylpyridin-2-yl ) -1H- 
imidazol-4-yl ] pyridin-2-yl ] phenyl] morpholine showed an ALK-5 receptor 
modulator activity of 34 nM and TGF-p cellular activity of 183 nM. 
N- (tetrahydropyran-4-yl) -4- [4- [ 2-isopropyl-5- ( 6-methylpyridin-2-yl ) -1H- 
imidazol-4-yl ] pyridin-2-yl ] benzamide showed an ALK-5 receptor modulator 
activity of 25 nM and TGF-p cellular activity of <14 nM. Although 
the methods of preparation are not claimed, >150 example prepns. of I and 
.apprx.130 example prepns. of intermediates are included. For example, II 
was prepared in 37% yield by reacting 

4- [4- [3- (6-methylpyridin-2-yl) -l-trityl-lH-pyrazol-4-yl] pyridin-2- 
yl] phenol and NaH in DMF with l-methyl-4-hydroxymethylimidazole followed 
by removal of the trityl group using HC1 in MeOH; details are also given 
for preparation of the reactants. For I: A is furan, dioxolane, thiophene, 
pyrrole, imidazole, pyrrolidine, pyran, pyridine, pyrimidine, morpholine, 
piperidine, oxazole, isoxazole, oxazoline, oxazolidine, thiazole, 
isothiazole, thiadiazole, benzofuran, indole, isoindole, indazole, 
imidazopyridine, quinazoline, quinoline, isoquinoline, pyrazole or 
triazole; X is N or CH; Rl is H, Cl-6alkyl, Cl-6alkenyl, Cl-6alkoxy, halo, 
cyano, perfluoro Cl-6alkyl, perf luoroCl-6alkoxy, -NR5R6, - (CH2 ) nNR5R6 , 
-0(CH2)nOR7, -0 (CH2 ) n-Het, -0 (CH2 ) nNR5R6 , -CONR5R6, -CO (CH2 ) nNR5R6 , 
-S02R7, -S02NR5R6, -NR5S02R7, -NR5COR7, -0 (CH2 ) nCONR5R6 , -NR5C0 (CH2 ) nNR5R6 
or -C(0)R7; R2 is H, Cl-6alkyl, halo, cyano or perf luoroCl-6alkyl ; R3 is H 
or halo; R4 is H, halo, Ph, Cl-6alkyl or -NR5R6; addnl. details including 
provisos are given in the claims. 

IT 656800-40-7P, 2-Methyl-6- [ (trimethylsilanyl ) ethynyl ] pyridine 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(preparation of 2-phenylpyridin-4-yl heterocycles as selective activin-like 
kinase-5 inhibitors useful against fibrosis and other disorders) 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB The invention relates to novel triazole derivs . I, which are inhibitors of 
the transforming growth factor, TGF-p signaling pathway, in 
particular, the phosphorylation of smad2 or smad3 by the TGF-p type I 
or activin-like kinase ('ALK')-5 receptor [wherein: X = N, CH; Rl = H, 
alkyl, alkenyl, alkoxy, halo, cyano, perf luoroalkyl or -alkoxy, NR4R5, 
(CH2)nNR4R5, 0(CH2)nOR6, O (CH2 ) nNR4R5, CONR4R5, CO (CH2 ) nNR4R5, S02R6, 
S02NR4R5, NR5S02R6, NR4COR6; R2 = H, alkyl, halo, cyano, or 
perf luoroalkyl; R3 = H or halo; R4, R5 = H, alkyl, or Het; or NR4R5 = 3- 
to 7-membered (un) saturated ring with >1 N/O/S atom(s) and optionally 
substituted by >1 halo, cyano, CF3, OH, OCF3, alkyl, and/or alkoxy; 
R6 = H or alkyl; Het = 5- or 6-merabered, C-linked, (un) saturated or aromatic 
N/O/S heterocycle optionally substituted by alkyl; n = 1-4] . The 
invention also relates to methods for the preparation of I, and their use in 
medicine, specifically in the treatment and prevention of disease states 
mediated by the TGF-p signaling pathway. Claimed uses include 
treatment or prophylaxis of disorders mediated by the ALK5 receptor, 
including a variety of specific diseases, particularly kidney fibrosis. 
Ten specific compds . I are described in examples and claimed by name. 
Examples also include a variety of intermediates. For instance, 
4-amino-2-chloropyridine was diazotized and iodinated (63%), then coupled 
with 2-ethynyl-6-methylpyridine (preparation given) to give 86.4% of the 
diheteroarylalkyne intermediate II. Palladium-catalyzed arylation of II 
by 4-(MeS02)C6H4B(OH)2 (46%) and triazole formation via cycloaddn. with 
azidotrimethylsilane and hydrolysis (33.2%) gave invention compound III. In 
two in-vitro expts. using recombinant targets, all exemplary compds. I 
showed ALK5 receptor modulator activity with IC50 values of 1-200 nM 
(e.g., 26 nM for III), and TGF-p cellular activity with IC50 values 
of 0.001 (xM to 10 (xM (e.g., 413 nM for III). 
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